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Author NOCE CHRISTIAN -Italy RIF Session 5 Paper ID0531 4 The optimal capacitor placement problem can be formulated as a non linear constrained mixed-variable multi-objective optimization problem:
The optimization problem 
One objective function is selected as master objective function (e.g. the k th function) while the other objective functions, the slave ones, are regarded as new constraints to be complied with, that is:
The adopted ε-constrained technique (1 of 2)
The initial values of the objective function f * , needed to initiate the procedure, are obtained by minimizing the sum of the objective functions weighted with proper factors.
Δε j admissible variation range of the j th objective from the initial value f * .
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Genetic Algorithms (GAs) can be used to find both the initial noninferior and the ε-constrained technique solutions.
Significant computational efforts are required, mainly in presence of large scale distribution systems.
A new approach is proposed in order to significantly improve the GA computational performances; the solving procedure is based on the reduction of the GA search space and on micro genetic algorithms (μGAs).
The adopted ε-constrained technique (2 of 2)
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When the objective functions to be minimized are the total costs f 1 and the fundamental voltage profile f 2 , the single-objective optimization is faced in two successive steps:
The new solving procedure proposed in the paper 1. Application of a heuristic technique to determine a reduced feasible region for capacitor siting (i.e. the candidate busbars).
The sensitivity method is applied for f 1 and the Inherent Structure Theory of Networks (ISTN) is used for f 2 ; no reduction is applied in the other cases (f * , f 3 and f 4 ).
2. Application of micro genetic algorithms (μGA) to solve the singleoptimization problem.
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Case study: IEEE 34-bus distribution test system
The two-step procedure has been applied to individuate the bestcompromise sizing and siting of capacitors in the test system.
The solutions are compared with the solution obtained using a simple GA (SGA) which does not use any reduction of the search space. 
